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Fig. 1. The layout of 
AQPI radar network.

For more 
information about 
AQPI, see Poster 
A53L-3073. 

Summary

Poster: A53L-3065

The National Oceanic and Atmospheric Administration (NOAA) and 
collaborating partners are building an Advanced Quantitative 
Precipitation Information (AQPI) system aimed at improving monitoring 
and forecasting of precipitation, streamflow, and coastal flooding in the 
San Francisco Bay Area.

As part of the AQPI program, high-frequency (i.e., X-band) high-
resolution gap-filling radars are being deployed over the Bay Area to 
augment observations from the NEXRAD network, improve quantitative 
precipitation estimates (QPE), and resolve the detailed precipitation 
microphysics (see Poster A53L-3073by Cifelliet al.).

This paper presents the integrated QPE system built upon the AQPI 
radar observations and existing NEXRAD product for seamless high-
resolution rainfall mapping over the entire Bay Area.

Fig. 2. Integrated AQPI radar QPE system. 
Fig. 3. Overall diagram of the Bayesian framework for NEXRAD QPE bias correction. 
For details, see Chen et al. (2019, Journal of Hydrometeorology).   
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�4 �O�á�P: radar rainfall estimate at site s and time t; Ideally, the bias
correctedradarestimateshouldbecloseto �6�:�O�á�P�;.

Theconditionalprobabilityof �6giventhat radarestimate�4 isavailable
canbeexpressedasfollows:

�2 �6���4 �ß �2 �4���6 �2 �6
where �2 �6���4 is the posteriorprobabilityof �6occurringgiventhat �4 is
true; �2 �4���6 is the likelihoodof �4occurringgiventhat T is true; �2 �6 is
the prior probability of �6. In applications, it is reformulated in a
continuousform: �B�6���4 �ß �B�4���6 �B�6

�4���6�1�& �Â
where �& standsfor the conditional distribution of �4���6 derived from
various distribution families, and �Â
L �:�à�5�á�à�6�á�å �á�à�á�; indicates the
associatedcollectionof �Jdistributionparameters.

Eachconditionaldistribution �& can be expressedto incorporatethe
spatialand temporal covariates: �Â�\ �C�:�¼�â�6�á�½�;, where �Cis the linked
function; �¼representsthe parameterset of the linkedfunction; �½is the
collectionof covariates(i.e., radar rainfall estimates,and/or terrain and
wind information).

Theq-quantilesof the posteriorpredictivedistributionof �6�Ûisusedto
correct �4�Û, the radar estimates at the new site and/or time. The
posteriordistributionof �6�Ûgiven�4�Ûoccurringis:
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Fig. 8. Rainfall total for �š�Z�����î�ì�í�õ���s���o���v�š�]�v���[�•�����À���v�š��(96 hrsfrom 2019-02-13 00UTC): (a) AQPI radar only; (b) 
combined AQPI radar with NEXRAD product without bias correction; (c) combined AQPI radar with bias 
corrected NEXRAD product.  

�‡ A downscalingprocedureis appliedto the NEXRADrainfallproduct in order
to matchthe high-resolutionAQPIradarobservations;

�‡ A Bayesianmodel is developed for bias correction of NEXRADrainfall
productusingsurfaceraingaugemeasurements;

�‡ An integratedQPEsystemis designedbasedon multi-scaledata over the
BayArea;

�‡ TheintegratedQPEisbeingimplementedinto the real-time AQPIsystem.

Fig. 7. Hourly rainfall at 2019-02-14 21UTC: (a) AQPI radar only; (b) combined AQPI radar with NEXRAD product 
without bias correction; (c) combined AQPI radar with bias corrected NEXRAD product.  
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Fig. 4. Demonstration 
study domain 
(Russian River basin 
in Northern 
California). The basin 
boundaries are 
highlighted in white. 
The black and white 
dots denote training 
and test gauge sites. 

Fig. 5. Evaluation results of hourly rainfall estimates 
during the 7 February 2017 precipitation event.

Fig. 6. Radar-derived hourly rainfall over the Russian River watershed on 07 February 2017, at 13UTC.


